Hydroxyterephthalate as a fluorescent probe for hydroxyl radicals: application to hair melanin.
The known photoreactions of melanin include production of melanin free radicals and oxygen consumption. While qualitative descriptions of the intermediates and products of these processes have been published, no quantitative procedures have been reported that allow the convenient measurement of the products of oxygen reduction. We have used complementary fluorescence and electron spin resonance techniques to study free radical production from extracted hair melanin irradiated at wavelengths above 320 nm. As a comparison, sepia was also studied. Irradiation of aerated suspensions of melanin in the presence of terephthalic acid dianion (TA)++ gives rise to the characteristic fluorescence spectrum of the 2-hydroxyterephthalate ion (HTA, lambda e lambda = 315 nm, lambda em = 425 nm). Production of HTA has been studied as a function of time (at constant light flux) and in the presence of other substrates including hydroxyl radical sources and scavengers. The use of TA as a fluorescent probe can be conveniently adapted to other systems.